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1. Move the United States K-12 education system in science and mathematics to a leading position
by global standards.

2. Double the real federal investment in basic research in mathematics, the physical sciences, and
engineering over the next seven years (while, at a minimum, maintaining the recently doubled
real spending levels in the bio-sciences).

3. Encourage more United States citizens to pursue careers in mathematics, science, and
engineering.

4. Rebuild the competitive ecosystem by introducing reforms in the nation’s tax, patent,
immigration and litigation policies.
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* Provide research grants each year to 200 early-career researchers, payable over five years.

*  Provide 25,000 competitively awarded undergraduate scholarships each year of up to $20,000
per year for 4 years in the physical and life sciences, mathematics, and engineering for U.S.
citizens attending U.S. Institutions.

* Provide 5,000 competitively awarded portable graduate fellowships each year of up to $20,000
per year in fields of national need.

* Grant tax credits to employers that support continuing education for practicing scientists and
engineers.

* Continue to improve visa processing for international students.

* Offer a one-year visa extension to PhD recipients in science, technology, engineering,
mathematics or other fields of national need; grant automatic work permits to those meeting
security requirements and obtaining employment; provide a preferential system for acquiring
citizenship for those who complete their degrees; and repeal the mandatory “go-away”
provision now in U.S. immigration law.

* Offer preferential visas to applicants who have special skills in mathematics, science,
engineering, and selected languages.



*  Modify the “deemed export” law whereby faculty currently may be required to obtain export
licenses to teach a technology class that includes a foreign student even if the material covered
is unclassified.
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* Although a few mathematicians are clustered in one group that has a mathematical charter, most
are scattered among engineers, physicists, and computer scientists, where they often function as
hunter-gatherers, seeking a share of their support from mission-oriented project groups.
Mathematicians here must extract the mathematics from the projects that need it.

* In addition to basic sciences and engineering, business and finance are increasingly important
disciplines for analysis of technical questions about markets, pricing, and related issues.

* Problems never come in formulated as mathematics problems. A mathematician's biggest
contribution to a team is often an ability to state the right question.

*  Most problems must be solved in hours or days; this often means finding an adequate solution

rather than a perfect one. Industrial mathematicians are almost always asked to find the best
solution under time and budget constraints.

BEDEEE T D6
e Skill in formulating, modeling, and solving problems from diverse and changing areas.
* Interest in, knowledge of, and flexibility across applications.
* Knowledge of and experience with computation.
e Communication skills, spoken and written.
* Adeptness at working with colleagues (teamwork).
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* Highly developed skills in abstraction, analysis of underlying structures, and logical thinking.
* Expertise with the best tools for formulating and solving problems.
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* Tunnel vision: Write a paper and that's the solution.
* They do not care about the real environment, realistic models, cost, implementation.
* They are concerned instead with proving irrelevant theorems.
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* Analytical and problem-solving skills (58%)
* Conceptual breadth, transitions across disciplines (28%)



»  Skills with numerical algorithms (14%)
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* Logical and analytical skills (43%)
* High level o mathematical training (35%)
* Knowledge of techniques and algorithms (22%)

REBEBEIZONT
*  Well educated for several important aspects of nonacademic jobs: thinking analytically, dealing
with complexity, conceptualizing, developing models, and formulating and solving problems.
* Inadequately prepared to attack diverse problems from different subject areas, to use
computation effectively, to communicate at a variety of levels, and to work in teams.

* Broadening the graduate curriculum and educational programs.

* Creating mechanisms for actively connecting academic and nonacademic mathematical
scientists.

Thb b, B RKFREZE TIX, Analytical and problem-solving skills i L < Bl =415 —
¥, BIEOREZE 5B AEfEYT, Communication skills , team work 72 & D SE4EA T
ESNDEEINI TSN TND LTV 2T, FESOBEFEICHDITRHE L TN &
DRI TWVD.

2. Professional Science Master's (PSM)
2.1. M

Professional Science Master's (PSM) 1%, KEIZBIT 2 2HFMOELHE T 0 /7 L5 THD.
FEHESTOISHZ N E TR - BFEORBMEOERIINZ, ~3—T A2 MO
PEEHELEDE VR R « AFX V2SR, e E LRIk s &, #HinL Vs %z
L, SBIZTI=IN - TAT 4o r/RaAIa=lr—valmgl), AVE—2 -y T7R
FRNIZBTHIN—T - Tuav=l FMpEaBELUT, EHaTEH OO EZT 5. PSM
ZINE DKL DL ETH Y, MOE LRI TEESINERN SN ELRETHD.

Fex ODPSM DT v 7T LN Ei S DHMITOREERZ RN LT 6~12 A BRSNS
ZE%2 (Advisory board) 1370 77 ADIERIZH )0V, 52707 T LAOiEE %2 ERR
WAL, 7 A RAE2522%. PSM OFFEASRLT — X O BRI National Professional Science
Master's Association (NPSMA)Z X V17041, #E OfEAMEIT Alfred P. Sloan Foundation <2
Council of Graduate Schools, National Science Foundation |Z & V) EHIAICHEE SN 5.

22, AEAMA

2009 FEFE DA (PSM OF— A D2EZEIT 1999 ) . 281 N (BAKD 14%) DOEEANSLL
TOERIZXT 5 EIZ &2 157,



2.3.

B sRIRIE DR
A%

. PBEFESR (61.5%)

LT HAT Iy 7 (13.1%)
. BUMRERE (8.7%)

. IEEFIFUR (9.1%)

. ZOfh (7.6%)

Ok wN =

B S oHIEE
B : 55%D5fEE 25 1000 ALLEDOAEZEIZ, Z0FK 0 ITH/NMEZEITEHD TWD. 51%I1F
PSMZET L2 AT L7-D L R CARICE T TH 5.

R R AN SRy -2
B 1% FAEIZIPSM 2 8E L2 LIc kb EmE L.

)%T Ftﬂ . Eﬂi

mZ . (F)

40000 LA T 13%
40000~49999 11%
50000~59999 19%
60000~69999 14%
70000~79999 14%
80000~89999 10%
90000 LA | 19%

B PSM 77T ADHMEEINDRE N
& : [T77A4F R SHBIOEYVRRA - T aval NMEBOHEFE 2T H X
DIERN L - 7=,

A /A VN

il

sl (FEIAAIE, BUEER SN TWDH 7 17T L)
Biology and Biotechnology (71)
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Chemistry (12)

Computational Molecular Biology/Bio-informatics (21)
Computational Sciences (21)

Environmental Sciences (56)

Forensic Sciences (6)

Mathematics and Statistics  (21)
Medical related Sciences (19)
National Defense (2)
Physics and Geological Sciences (21)
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5l 1 I : Applied Computing
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o Science/Technology courses : Modeling, Network design, Network security, Simulation,

Geographical information systems

o Professional Skills : Conflict resolution, Negotiation, Project management, Writing,

Leadership

512 BLIZ : Applied Industrial Mathematics

o Science/Technology courses : Differential Equations, Linear Algebra, Matrix theory, Cost

Benefit Analysis

o Professional Skills : Leadership, Organizational decision making, Human resources

management.
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Pennsylvania State University D #a17E iR D PSM & Master of Science or Master of

Arts in Statistics (MS X TU*MA) Z Lbilgd 5.

Required Courses

PSM

MS Lk T'MA

Introduction to Probability Theory
Introduction to Mathematical Statistics
Regression Methods

Analysis of variance and design of
experiments

Statistical consulting and practicum.

9 credits in probability and mathematical
statistics

6 credits in applied statistics

Statistical consulting practicum

Students are expected to have matrix
algebra and a computer programming
language prior to entering the program

Graduation Requirements

PSM

MS Kk T'MA

A minimum of 30 credits and a minimum
grade average of 3.

Of the 30 credits, 24 must be courses
from the Statistics department and 21
must be at the 500 level.

Of the 30 credits, 27 must be at the 500
level. 21 of the 27 must be from the
Statistics department.

In addition to satisfying the above course, a
master's paper must be submitted on a topic
proved by the adviser.
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BHRAEBILHT 5.

© Form an industrial adviser board and take their advice!
Advice from people in situ is essential. A board's advice on curriculum, program
structure, and professional development is invaluable. The best advice (and cooperation)
will come from project-level managers; these managers have fresh experience with new
hires. Try to select alumni for the board. They are likely to have greater patience and a
sincere interest in a successful outcome. Choose representatives from companies, both
large and small, both local and national.

o Cultivate faculty facilitators
Make it clear that faculty members are to serve only as facilitators, not true managers.
Moreover, because of intellectual property issues, it is best for the faculty not to be
involved intimately with the project development.

© Provide professional development
The goal of PSM programs (to put it indelicately) is not to train ““cubical rats” to serve
as cannon fodder for the management MBAs. Instead, we shape our graduates to
eventually take on these management roles. PSM graduates must understand the
fundamentals of business and must be skilled in writing and oral presentation skills.
They will be judged in industry not by their work but by how well they present their
work.

© Choose a committed coordinator for the program
This cannot be an add-on duty for a faculty member. The coordinator must be essentially
full time. There is a heavy load of day-to-day management: recruiting, teaching, advising,
industrial outreach, project development, advertising, resource generation, etc. As one looks
around the country, the single most effective characteristic of successful programs has been
the existence of a committed and energetic coordinator. Programs without committed
coordinators are failing.

PSM D JEE s

1997 4 ;
Sloan Foundation 73 K[E D 14 O KFD HAR B L OFE O 7' v 7 F A& 4 & IHh
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Graduate Institute 23BN S 407,
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Council of Graduate Schools (CGS) 2R FD /3812 31F 5 Professional
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[1] Rising Above the Gathering Storm, National Academic Press, (www.nap.edu/catalog/12999.html)

[2] Mathematics in Industry, SIAM Web Page (www.siam.org/about/mii/)

[3] Helpful hints for establishing PSM program, C.R. MacCluer and L.H. Seitelman, PSM Web Page
www.sciencemasters.com



